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.U,S, 7, Ma, Mb, . . . Mk,
(274)
T, p, [ia, fa,...fa
so that the variables are completely determined if the values of any jfc + 2 of them are given. As in the ordinary case of a simple system the above system of equations is easily seen to be equivalent to the following:
(275)         g, = U - TS = a known function of ( T, V, Ma, . . . If*),
0gy            „        3%v                    S                         $
(276)       -J5F--S,   jv--*>> or, again, to the following
(277)    gp ~ Z7 — T£ •+ P F = a known function of ( T, p, Ma, . . . Mk),
(TO    '--«.       - + r,
in which (275) and (277) are the fundamental equations respectively. If,   following  an   analogous   method,    we   attempt   to   form   a fundamental equation with p} T, pa, JL&&, . . . fa as independent variables the potential function we should logically use would be
but this for a homogeneous mixture vanishes by (270). We conclude that the fundamental equation in this case takes the form of a relation between the variables p, T, [ia) fa, . . . fa alone so that these variables are not independent. This case may be best treated as follows.
(a) If we start with the system of equations (273), (266) we find that j), T} ina, fa) . . . fa depend not on the whole mass of mixture taken, but only on its percentage composition so that if small letters refer to a unit mass, these /£ + 2 variables are functions only of the
Jo + 2 -quantities
v, s, ma, mb, . . . mjc
which are subject to the relation
By means of this additional relation we obtain on elimination an equation involving p9 T, pa? pb, . . . fa only and this relation we shall write in the form
(279)                           P
(b) Conversely, the last equation will now be shown to be equivalent to a fundamental equation of the form (266). For the elimination of d U from the equations equations
